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O-amino acid 


CH 3 


O-amino acid 


Br 


s 


R-Fluoropuaninp 


Rr 
or 


^-amino acio 


CH 3 


O-amino acid 


Br 


s 


5-Fluorocvtosine 


Rr 

or 


vj-amino acio 


CH 3 


O-amino acid 

Will I1IV UVIVI 


Br 


s 


8-Fluoroadpninp 

vJ X 1 UV1 vOU Wl 1 1 1 1 w 


Rr 
or 


O-amino acid 


CH 3 


O-amino acid 


Br 


s 


2-FlnoroaHpninp 


Rr 

or 


i^-amino acio 


CH 3 


O-amino acid 


Br 


s 


2 8-Oiflnoroadpninp 


Rr 
or 


k^-amino acio 


CH 3 


O-amino acid 


Br 


s 


2-Fluoroh vnoxanthinp 

X IUUI Ull T L/UAU1ILI III Iv 


Rr 
or 


Lz-amino acio 


CH 3 


O-amino acid 

UJIIlllw UwlU 


Br 


s 


8»Fluorohvoovanthinp 

W A IUUI Ulljr IJUAClllllllllV 


Rr 

or 


v^-arnino acio 


CH 3 


O-amino acid 


Br 


s 


2 8-OifluorohvnoYanthinp 


Rr 
or 


w- amino acio 


CH 3 


O-amino acid 

Ulll HIV UWIVI 


Br 


s 


2-Aminoadpninp 

i&IJl lllVSClUwIllllV 


Rr 
or 


v-z-amino acia 


CH 3 


O-amino acid 


Br 


s 


?.Am ino-R-flnnrnaHpninf* 


Rr 

or 


O-amino acid 


CH 3 


O-amino acid 

U1II1UW UWLU 


Br 


s 


2-Amino-R-flnnrnh vnnYanthinp 

i-fcllllllV/ O'llUUi \Jliy fJUAui 1 Li 111 il. 


Rr 

or 


i^-amino acta 


CH 3 


O-amino acid 

V/ 14-141 111V/ UVIU 


Br 


s 


7- Aminoh vnovanthinp 


Rr 
or 


v^-amino acio 


CH 3 


O-amino acid 

v/ ullllllV/ CIV1VJ 


Br 

Ul 


s 


9-TsJ-arptvlcnianinf* 


Rr 

or 


O-amino acid 


CH 3 


O-amino acid 

c* 1 1 ■ 1 1 j \j uviu 


Br 


s 


4-N-acptvlcvtOQtnp 


Rr 

or 


O-amino acid 


CH 3 


O-amino acid 


Br 


s 


6-N-acetvladeninp 


Rr 

or 


w-amino aciu 


CH 3 


O-amino acid 


Br 


s 


2-N-acetvl-8-flnornananinp 
*- ai t* vV/i jr 1 o iiuvjt Uguai uii^ 


Rr 
or 


w-amino acio 


CH 3 


O-amino acid 


Br 


s 


4 -N-acetvl - 5 - fl u o ro c vto ^ i n e 


Rr 

or 


w-aiTiino acia 


CH 3 


O-amino acid 


Br 


s 


6-N-acetvl-2-fluoroaden i ne 

V 11 MWIJ I A. 1IUV/1 WdUvlUUV 


Rr 

Ul 


w-d.iTi int) acio 


CH 3 


O-amino acid 


Br 


s 


6-N-acetvI-2 8-difluoroadenine 

w * i **vv* t i a« * %j ujhuui uuuviiiiiw 


Rr 

Ul 


w-diiunu owiu 


CH 3 


O-amino acid 


Br 


s 


6-N-acetyl-2-aminoadenine 


Br 


O-aminr* npiH 
\y aiiiiiiKJ aWlU 


CH 3 


O-amino acid 


Br 


s 


6-N-acetyl-2-amino-8-fluoroadenine 


Br 


O-aminA apirl 


CH 3 


O-amino acid 


Br 


s 


2-N-acetylaminoadenine 


Br 


tf-5iTTiifiA nfirl 
w 01 1 1 1 1 lvJ aUlU 


CH 3 


O-amino acid 


Br | 


s 


2-N-acetvlamino-8-fluoroadenine 


Br 


fl-j^miriA npiH 
V-/ cuiiiiiu alriu 


CH 3 


O-amino acid 


Br 


s 


2-N-acetvlamino-8-fluorohvnoxanthine 

— • MW»^ IUIIIIIIU U 11UV1 V/llJ pUAOllllilllV 


Br 

Ul 


W - aIIl HID dLIU 


CH 3 


O-amino acid 


Br 


s 


2-N-acetylaminohypoxanthine 


Br 


O-amino acid 


CH 3 


O-amino acid 


Br 


s 


Thymine 


Br 


O-acyl 


CH 3 


O-amino acid 


Br 


s 


Uracil 


Br 


O-acyl 


CH 3 


O-amino acid 


Br 


s 


Guanine 


Br 


O-acyl 


CH 3 


O-amino acid 


Br 


s 


Cytosine 


Br 


O-acyl j 


CH 3 


O-amino acid 


Br 


s 


Adenine 


Br 


O-acyl 


CH 3 


O-amino acid 


Br 


s 


Hypoxanthine 


Br 


O-acyl 


CH 3 


O-amino acid 


Br 


s 


5-Fluorouracil 


Br 


O-acyl 
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R 7 


R* 


X 


Base 


R J0 




CH 3 


O-amino acid 


Br 


s 


8-FIuoroeuanine 


Br 

Ul 


O-arvl 
vy-avvyi 


CH 3 


O-amino acid 


Br 


s 


5 -FI uorocytosine 


Br 


O-arvl 
\s auy 1 


CH 3 


O-amino acid 


Br 


s 


8-Fluoroadenine 


Br 

Ul 


0-3f»vl 


CH 3 


O-amino acid 

1*111 i*lw MVlU 


Br 


s 


2-FIuoroadenine 

X> 1 IUvJVUUvIIIIIv 


Rr 

Ul 


O-acyl 


CH 3 


O-amino acid 

V/ UIIII1IV/ UV1U 


Br 


s 


2 8-DiflimrnaHenine 

x>)V9 i^f 1 1 1 vi v/i \ja\j vi 1 11 iv- 


Rr 

UI 


^-acyi 


PRi 


O-aminn arid 

dill 111 \J flvlU 


Br 


Q 


^-PlnnrnhvnnYanthin^ 

*m -1 1UUI vlljr VV/Aalllll JllV 


Rr 


O-acyl 


CHi 

1 1 3 


O-amino acid 


Br 


s 


8-FIunrnh vnnvanthinp 

U 1 1 U VI VI 1 J U\J A.QI 1 11 1 1 1 1 Vv 


Rr 

or 


O-acyl 




O-aminn ariH 

V,/ dill II IV/ aVvlVJ 


Br 
jji 


s 


J R-OiflimrnhvnnYnritHinp 


Rr 
DT 


O-acyl 


PH, 


O-aminn ariH 
V_/-aUllllv aviu 


Rr 
ui 


c 


x.-/\iIllllvy<lUCIllIlC 


Rr 

or 


O-acyl 


V-'1 13 


O-aminn arid 

\y — aiiimv uLiu 


Br 

Ul 


s 


7- Am inn-R-flunrnaHpninp 

a> /T.I11IIIV O 11UUI UallCll IIIC 


Rr 


O-acyl 


PR, 


O-aminn ariH 
waiiimv aLiu 


Rr 

Ul 


c 


x*/Aiiiiiiu-o-iiuuruiiypuAaiiininc 


Rr 


O-acyl 


v*n 3 


O-aminn ariH 

KJ ail 1 1 1 IV av>ivJ 


Rr 


Q 


?>AminnhvnnY9ntliinA 
^-/\IIIIIIUIIjr pUAalllUlllv 


Rr 
Dl 


O-acyl 


PH* 
\^n 3 


O-aminn ariH 

\J <Xl 1 1 1 1 IV QLIU 


Br 

Ul 


Q 


^-N-arptvIwiiflninp 
iy avvti^ig uai 1111c 


Rr 


O-acyl 


\_^ri3 


U-a(IIIIlU aUU 


Rr 


C 


/I _ Nl_ loofi/lffi if AC m<3> 

H-i^-avyCiyivyiubinc 


Rr 

or 


u-acyi 


W113 


O-aminn ariH 


Rr 

Ul 


c 


U-i^-avvCljr laUCIllIIC 


Rr 

or 


O-acyl 


PH* 
v^i 13 


O-aminn ariH 

U Ol till Iv Cl^lU 


Br 

Ul 


s 


9-M-arf»tvl-8-flimmonnninA 

X. ll ULtlJf 1 O 1 IUVI Vg Ucli llUC 


Rr 
Dl 


O-acyl 




O-aminn acid 


Br 


s 


4-N-arrtvl-^-fliinrnrvtncinp 

~ 1^1 avvtljf 1-./-11UVI VV^jr lvalue 


Rr 

Dl 


O-acyl 


PRj 
13 


O-aminn ariH 

V^— aillltlV aVvlVJ 


Br 

Ul 




^ -M-a p vl mfJ . fl 1 1 rt rn a H t*r\ 1 n 


Rr 

or 


O-acyl 


v^l 13 


O-aminn ariH 
vy aiiimv avvivi 


Br 

Ul 


s 


fi-N-arptvl-'? R-HiflimroaHpn?np 

V M uvtl V 1 x., O U 1 11 U VI UdUCII 11 Iw 


Rr 
Dl 


O-acyl 


v^I 13 


O-aminn ariH 

V/ ailllUV UWIU 


Rr 

Ul 


s 


v~i i~av^tL_yi* z."Ui nillUau Cl Mllv 


Rr 

or 


O-acyl 


\^ri 3 


O-aminn ariH 

\J CXI 1 1 11 IV dVlVJ 


Rr 

Ul 


c 


U- j>(-aV/C ly l-^-ai 1 1 IIIU- o-i i uuruaucn inc 


Rr 

Dr 


O-acyl 


PRi 
13 


O-aminn ariH 
\j -cm 111 iu av/iu 


Rr 

Ul 


Q 


J JbS—n e*f* t vl zi Tin i n r\ ;» H n i n 
X'i i~av>Cly lallllllvaUCiHIlC 


Rr 


O-acyl 


v^i 13 


O-aminn aeiH 

V fli 1 1 11 lw UWIU 


Br 


s 


9-N-arptvlaminn-R-flimrnaHpninp 
a.-i i-auvijr laiiiiii v o~n uui Uouci 1 11 ic 


Rr 

Dr 


O-acyl 


PH-. 
v^fi 3 


O-aminn ariH 
aiiimv a^iu 


Rr 
ul 


c 

■3 


^-i>-acciy laiiiiiiu-o-iiuurunypuAanininc 


Rr 

or 


O-acyl 


PHi 


O-aminn ariH 
v./ 1 111 u avvivj 


Rr 

Ul 


c 

0 


z.-iN-dvyCiyidiTiinunypoAanininc 


Rr 

or 


O-acyl 




n.nm ino ariH 
\j -auiiiiu auu 


Rr 
ul 


c 


Th vm \r\t* 

1 iiyiiiiiiv 


DT 


Un 


PHi 


O-aminn ariH 
aiiimv aviu 


Rr 

Ul 


c 


I Iraril 


Rr 

or 


VJri 


PHi 

v^i 13 


O-aminn ariH 


Rr 

Ul 


c 

0 


Oiianinp 
vjuaiiiiiv 


Rr 
Di 




CH 3 


O-aminn acid 

ui 1 1 1 1 ivy avivi 


Br 


s 


Pvtn<*inp 


Rr 
Dl 


014 


PHi 

v_^i 13 


O-aminn ariH 
\j an 1 11 iv uV/iu 


Rr 

Ul 




AHpninp 

iAUVvlllllw 


Rr 

or 


Ol4 i 
KJri 


PRi 


O-aminn ariH 
vy— aiiiiiivi avvivj 


Br 

Ul 


s 


Hvnnvanthinp 


Rr 

or 


OT4 


wl 13 


O-aminn acid 

Vy UlllIllVJ UvlU 


Br 


s 


^-Flnnrniiraril 

mf x iuvi uui avvii 


Rr 

or 


OH 
KJri 




O-aminn acid 


Br 


s 


8-Flimrnoiianinr 


Rr 

Dl 


OH 


CHi 

v^i 13 


O-aminn acid 


Br 


s 


S-Flimrnrvtn^inp 

i 1 u vi vvv y 1 Vo 1 1 1 v 


Rr 
or 


OH 


CH3 


O-amino acid 


Br 


s 


8-Fluoroadenine 


Rr ' 

UI 


OH 

v/n 


CH3 


O-amino acid 


Br 


s 


2-Fluoroadenine 

A# M IUVI wilViVlIlllW 


Rr 

Ul 


OH 1 


CH3 


O-amino acid 


Br 


s 


2 8-Oiflunrnadenine 


Rr 

Dl 


OH 1 
un 


CH3 


O-amino acid 


Br 


s 


2-Fliiornhvnnxanthine 


Rr 

Dl 


OH 1 


CH3 


O-amino acid 


Br 


s 


8-Fluorohvnoxanthine 

VJ X IUUI \Jl 1 J pV/AUl 1V1II1IV* 


Rr 

Ul 


OH 


CH 3 


O-amino acid 


Br 


s 


2,8-Difluorohypoxanthine 


Br 


OH 


CH 3 


O-amino acid 


Br 


s 


2-Aminoadenine 


Br 


OH 


CH3 


O-amino acid 


Br 


s 


2-Amino-8-fluoroadenine 


Br 


OH 


CH 3 


O-amino acid 


Br 


s 


2-Amino-8-fluorohypoxanthine 


Br 


OH 


CH 3 


O-amino acid 


Br 


s 


2-Aminohypoxanthine 


Br 


OH 


CH 3 


O-amino acid 


Br 


s 


2-N-acetylguanine 


Br 


OH 


CH 3 


O-amino acid 


Br 


s 


4-N-acetylcytosine 


Br 


OH 


CH3 


O-amino acid 


Br 


s 


6-N-acetyladenine 


Br 


OH 
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R 6 


R 7 


R 8 


X 


Base 




R 9 


CH 3 


O-amino acid 


Br 


s 


2-N-acetvl-8-fluoroeuariine 


Br 

Ul 


OH 


CH3 


O-amino acid 


Br 


s 


4-N-acetvI-5-fluorocvtosine 


Br 

Ul 


OH 

v/x x 


CH3 


O-amino acid 


Br 


s 


6-N-acetvl-2-fluoroadenine 

v A ~ ** W I J I mm AIM \J ■ vUU Villi IV 


Br 

Ul 


OH 

V/X X 


CH3 


O-amino acid 

V-/ ill 11 iiiv UVIU 


Br 


s 


6-N-acetvl-2 8-difluoroadenine 

V 1 * UVVV T 1 VJ 1 1 1 UVI V/HUvl 1 1 1 Iv 


Br 

Ul 


OH 




O-amino acid 

\y uuiiiiv uviu 


Br 


s 


r> • N-acetvl -2 -am i n oa H en i n p 

V 1 » avVyljr 1 A« Ul 1 1 11 lUQUvl 1 11 IV 


Rr 

Ul 


OH 


v^i 13 


O-amino acid 


Br 


s 


r>-N-acetvl-2-amino-8-fluoroaHpninp 

\J 1 1 ItvWlTI 4b U111I1IV/ U lIUV/l vUUvlllllv 


Rr 

Ul 


OH 




O-amino acid 

V^/ (111 111 IV/ UwlU 


Br 


s 


2-N-acervIaminoadenine 

^ 1 ' BWIT 1 UIU 11 IV/ftU Willi IV 


Rr 

Ul 


OH 


CHi 


O-amino apiH 

V*/ ullllllv/ auiu 


Br 

Ul 


s 


^-N-apptvlamino-R-flnornaHpninp 

1^1 "uVwlj'lullllJ IVJ-O IIUVJI UoUCIIlllC 


Rr 

or 


OH 


PR. 
W13 


O-amino apiH 
W ul 1 1 1 1 i\J auiu 


Rr 




9-\J_nrPtvlnmini-\-ft-flimrr»Vi\/nr%Y'jritKi 
Z.-lN-d.wCl^lali I1I1U O-1 1 UVJI UliypUAallllllllC 


Rr 

or 




PH* 


O-amino apiH 

v_/ aiiiniv/ awiu 


Br 


s 


9-N^-apptvlaminnhvoovanthinp 

4, l v *avv IJr 1 CU 1 1 11 IVJl 1 jr |A/ ACil 1 11 1 1 1 iv 


Rr 

Dl 


OH 


v^n.3 


O-amino apiH 


Rr 

Ul 


c 


Th \rm in** 
l liyilllJlv 


PI 


rl 


ph, 

v_^i 13 


O-aminn apiH 
W ail 1 1 1 l\J aviu 


Rr 


c 
0 


T Trapil 


PI 


H 




0.nminA ar iH 
W-allUIlU avIU 


Rr 


Q 
O 


Priianinp 
VJUalilllC 




it 

XI 


\-»03 


n.sin inn nr*iH 
w -auiiinj awiLi 


Rr 

Dl 


C 


Pvtrtcin** 
^jrHJoIHC 


PI 

Vvl 


xl 


*w«I I3 


O-aminA apiH 
V/ ailliltv avlVJ 


Rr 
jji 


Q 


A Hfti i np 

/AUv^JllIIV 


PI 


TJ 

XX 


PR* 

v^x 13 


O-amino apiH 
v/ til 1111 i\j a^iu 


Rr 

Ul 


Q 


l-I vnn v a n th i n p 

I I Jf UVJA.UI1L11I11V 


PI 


14 

XX 


PR» 

v**x 13 


O-amino apiH 


Br 

Ul 


s 


S-Flnoroiirapil 

-/ l 1UU1UUI Uvll 


PI 


H 
n 


PR* 


O-amino apiH 

U ul 11 1 i 1 w aciu 


Rr 

Ul 


s 


R— Plunrooi laninf* 
O l 1 Uvjl UgUal 1 1 1 IC 


PI 


ij 

IX 


v^i 13 


O-aminn apiH 
cii 1 1 1 1 iu avivj 


Rr 

Ul 


Q 


S - P 1 1 1 orop vto q i n p 

~) 1 1UU1 Y LUoIllv 


PI 


H 


PR* 

V./X 13 


O-aminn apiH 

v,/ ullllllv Uvl VJ 


Br 

Ul 


s 


8-PliioroaHpninp 

01 1 UUl UUUtl 1 11 1 V 


PI 


H 

XX 


CRi 

wX 13 


O-amino acid 

vy unmix/ uvivi 


Br 


s 


2-FIuoroaHpninp 

*-> 1 lUUlUuUvllUlt 


PI 


U 

XX 


PR 


O-aminn apiH 


Rr 
ul 




9 Sl.»D i filler H**nin<» 
^O-ivllluUIUaUCiIIIlC 




H ! 
xl 


PR 


O-amino apiH 


Rr 

UI 


c 


-P 1 1 1 f\v rtKx/nriv 9 n i\> i n *» 
z.-nuui uiiy|AJAuiiuiiiic 




H 


PR 


O.annifin apiH 
\_/-uiiiiiiu awiu 


Rr 

Ul 


c 

kJ 


o-r luui uii y pUAdiiiiii lie 




H 

XX 


V^xi3 


f~^_o fvi 1 r» r\ o/*iH 

U-allllllU aviu 


Rr 

Ul 


c 


z,o-i^iiiuuruiiypuA<iniiiiric 


PI 






W-allllllU avIU 


Rr 


C 
l3 


'7_ A m inAarfpninp 

z-/\niinuaueninc 


PI 


IT 

rl 




O-aminn apiH 

KJ CLl II 11 l\J aLlU 


Rr 

UI 


C 
O 


0_ A ryi ima_ C_ flnnrviaHpn Inp 
A"/AJIllIlU-0-IIUUrUaUCllIIlC 


PI 


14 
xl 


PR 


O-atnino apiH 


Rr 

Ul 


c 


Z.-/AIII iiiu-o-iiuuruiiy pUAuIUIllIlC 


PI 


U 


PR 


O-aminn apiH 
v_/ diiiiiiw aviu 


Rr 

Ul 


c 

kj 


A tt\ inohvfV^Yantfiinp 
•rvi 1111 Hju jr Aal 1 1 1 1 1 1 1C 


PI 


14 
xl 


v^l 13 


O-amino apid 

v_/ Ullllllv/ UV1VJ 


Br 

Ul 


s 


9-N-apptvlananinp 

a. 1^1 uvwLjr IgUulllllw 


PI 


H 

fx 


PH* 

vl 13 


O-amino apiH 

w fllll 11 1VJ uvlU 


Rr 

Ul 


Q 


4 -N-a p p t vl p vto< i n p 

^ 1^ uvwvjr tv vivJolIJv 


PI 


14 
xl 


PR 
01 13 


O-amino apid 


Rr 

Ul 




fi-N-appfvlaHpninp 

VI 1^1 UVwLjr luU GlllllV 


PI 


H 
xl 


1 13 


O-amino acid 


Br 


s 


2-M-apptvl-R-flnoromianinp 

A» 1— QvVlJrl O 1IUU1 V/gUCUIIIIv 


PI 


U 

XX 


CH3 i 


O-amino acid 

\— / UUIIIIV/ Uvl VI 


Br 


s 


4-N-acetvl-S-flnorocvto<;inp 


PI 


H 
n 


CH3 


O-amino acid 


Br 


s 


6-N-acetvl-2-fluoroadenine 


PI 

Vol 


H 

J X 


CH3 


O-amino acid 

V/ Ullllllw UVIU 


Br 


s 


6-N-acetvl-2 8-difluoroadenine 

V 1^ UWkTI A>jVI UlllUvlV/UUVlllliv 


PI 


H 

XX 


CH3 


O-amino acid 

UUIIIIV/ UvlU 


Br 


s 


6-N-acetvl-2-aminoadenine 

V -* ™ UvvlTI X. UJIIIIlVUUvlllllv 


PI 


U 

XX 


CH3 


O-amino acid 

\/ UliUHv WVIVJ 


Br 


s 


6-N-acetvl-2-amino-8-fluoroadenine 

V i ™ uwiri A« U1IIIIJU V 1IU vl vHUvlllllv 


PI 


H 

XX 


CH3 


O-amino acid 

UIIII11XS UWIU 


Br 


s 


2-N-acetvIaminoadenine 

— . 1 ^ UVV ITllUIIIIIVUUvllillV 


PI 


H 

XX 


CH 3 


O-amino acid 


Br 


s 


2-N-acetylamino-8-fluoroadenine 


CI 


H 


CH 3 


O-amino acid 


Br 


s 


2-N-acetylaminr>8-fluorohypoxanthine 


CI 


H 


CH 3 


O-amino acid 


Br 


s 


2-N-acetylaminohypoxanthinc 


CI 


H 


CH 3 


O-amino acid 


Br 


s 


Thymine 


C) 


O-amino acid 


CH 3 


O-amino acid 


Br 


s 


Uracil 


CI 


O-amino acid 


CH 3 


O-amino acid 


Br 


s 


Guanine 


CI 


O-amino acid 


CH 3 


O-amino acid 


Br ! 


s 


Cytosine 


CI 


O-amino acid 


CH 3 


O-amino acid 


Br 


s 


Adenine 


CI 


O-amino acid 
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R 7 


R 8 


X 


Base 






CHj 


O-amino acid 


Br 


s 


Hypoxanthine 


CI 

V»l 


O-aminn arid 
v^r-diiiiuu uviu 


CHj 


O-amino acid 


Br 


s 


5 -Fluoro uracil 


CI 


O-aminn arid 

vS ulJUJIVJ uvlU 


CHj 


O-amino acid 


Br 


s 


8-Fluoroguanine 


CI 


V-/-UI11 1I1VJ uvlU 


CHj 


O-amino acid 


Br 


s 


5-FIuorocvtosine 


CI 

vl 


Vy-dJll uvlU 




O-amino acid 


Br 


s 


8-FIuoroadenine 

V A IUWI VUUVIIIIlV 


CI 


W-ulIl IIIO uvlQ 


CH 3 


O-amino acid 


Br 


s 


2-Fluoroadenine 

Sm A J M VI VU UV11 11 1 V 


CI 


C/-alTiinO aCIQ 


CH 3 


O-amino acid 


Br 


s 


2 8-Rifliioroadeninp 


CI 


(~\ im i rtA n/t!/l 

c-amino acia 


CH 3 


O-amino acid 


Br 


s 


2-Fluorohvnoxanthinp 

1 IUVI VHjr UVAClllllllllV 


CI 


mm O fY\ 1 fh n ai /t 

ci-amino acio 


CH 3 


O-amino arid 

V/ CU I III IV (IvIU 


Br 


s 


R-FIiinmhvnnvanthinp 

Ol IUU1 UII j (JVAu.ll 111 11 lv 




O-amino acid 
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CH 3 


OH 


F 
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6-N-acetyl-2-fluoroadenine 


F 


O-amino acid 


CH 3 


OH 
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6-N-acetyl-2,8-difluoroadenine 


F 
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OH 
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OH 
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O-acyl 
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O-acyl 


CH 3 


OH 


F 


s 


5-Fluorouracil 
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OH 
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O-acyl 
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OH 
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CI 
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Br 

XJI 


c 
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O I tUUIUaUCIlillC 
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O-amino acid 
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2-FlnnrnaHpninp 


Rr 
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H 


Br 
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2 X-Oifliiorriarlpninp 


Rr 

or 


\J-aminO aClu 


v^i 13 


H 


Br 
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2-Flimroh vnnv a nth 1 np 
1 iuui v*n jpuAai iiiiiuv 


Rr 

or 


vj-amino acia 


CH 3 


H 


Br 


s 


8-FliinrfthvnnYanthlnp 

U X 1 UVJi \Jl l j L/UAaJ 1 1 J 1 11 IV 


Rr 

or 


vj'ommo acia 


Trf* 


1 1 


Br 


s 


Ar>0 x^llluUiUli/pUA.aIlUllflv 


Rr 

OT 


O-amino acid 


\~ti j 3 


H 


Br 


s 


2-Aminnadpninp 

4» /vi 11 ii luauti j 1 1 1 v 


Rr 

or 


vy-amino acia 


CH 3 


H 


Br 


s 


2-Amino-8-fliiornadpninp 

*- / kill 11 IVy Kf 11UXJ1 vclVJ V1111I V 


Rr 
or 


k-/-arnino acia 


CH 3 


H 


Br 


s 


2- Aminn-8-flnnrnhvnnYanthinf* 

a> ^Vllllli\J O UUVJI VJIljr KJUACIIllIllllv 


Rr 

or 


il o tv^ t w\ n/«irl 

ami no acia 


CH 3 


H 


Br 


s 


2-AminnhvnoYarithitip 

a> Xkllllllv'lljr pvj/\CUlllllllV 


Rr 
or 


vj-amino acia 
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1 X 


Br 

XJ 1 


s 


^-M-apptvloiianinp 

a. i i avvl. j IgUal llllv 


Rr 

or 
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H 

1 X 


Br 


s 


4- N-appfv1r*vto^inp 
~ 1 1 awe ijr ivjr ivjo ii iv 


Rr 

or 


vj-amino acia 


CHi 
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H 


Br 

XJI 


s 


r»^N-appt"vladpninp 
\j-i i-avvijr lauvimiv 


Rr 

or 


vj-amino acia 
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1 1 


Rr 

XJ 1 
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^ — "W- a f* pf vl - 8 — fl 1 1 r* rr> cm ii n i n *» 
x« li aWCljI O 1IUU1 VJgUclIilIiC 


Rr 

or 


O-amino acid 


v»*x 13 


H 

X X 


Rr 

XJI 


Q 

kj 


4-"N«a p pt vl - S -fl 1 1 nrAP vtoc J n p 


Rr 

or 


O-amino acid 


v^i 13 


H 

X X 


Br 


s 

Vj 


rWN-apprvl-9-fliinrnadpninp 

VJ 11 QvblJ^l X. lIUUI VJClllVlllllV 


Rr 

or 


vj-amino acia 


CH 3 


H 


Br 


s 


6-N-acetvl-2 8-difluoroadenine 


Rr 

or 




v->l 13 


H 


Br 


s 


fi-N-acptvl-2-aminnadpninp 

v ii avvLjri ^ cuii iiikJuuviiiiiv 


Rr 

or 


vj-amino acia 


v-^i 13 


H 

X X 


Br 


s 


r*-N-acetvl-?-amino-X.fliinrnaHpninp 

v ii avvijri x. aiiimvj O-lJUUl uauviuiiv 


Rr 
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vj-amino acia 
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H 


Br 
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2-N-acetvlaminoadpninp 

*m ii avvijr laiJiiiiVjavJViiiiiv 


Rr 

OI 
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CH 3 


H 


Br 
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2-N-acetvl am i no-R-fl i loroadpn inp 


Rr 

. MJl 


w cijiiinij acia 


CH 3 


H 


Br 


s 


2-N-acetvlamino-8-fl iiorohvrjoxanth i ne 
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CH 3 


H 
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Br 
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VJ CU 1 1 1 1 1 (J dvJU 


CH 3 
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Thvmine 

X 11 T III 11 lv 


Br 
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CH 3 


H 


Br 
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Uracil 


Br 
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CH 3 


H 


Br 
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Br 


O-arvl 


CH 3 
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Br 
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Cytosine 


Br 


O-acyl 


CH 3 
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Adenine 


Br 


O-acyl 


CH 3 
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Br 
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Hypoxanthine 


Br 


O-acyl 


CH 3 
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Br 
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5-Fluorouracil 


Br 


O-acyl 


CH 3 
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Br 
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8-Fluoroguanine 


Br 


O-acyl 


CH 3 
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Br 
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Br 


O-acyl 
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Br 


O-acyl 


CH 3 


H 


Br 


s 


2-Fluoroadenine 


Br 


O-acyl 
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R 


R 7 


R 8 


X 


Base 


R 10 


R 9 


CH 3 


H 


Br 


s 


2,8-Difluoroadenine 


Br 


0-acyl 


CH 3 


H 


Br 


s 


2-Fluorohypoxanthine 


Br 


0-acyl 


CH 3 


H 


Br 


s 


8-Fluorohypoxanthine 


Br 


0-acyl 


CHj 


H 


Br 


s 
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Br 


O-apvl 

v* civy I 


CH 3 


H 
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2-Aminoadenine 


Br 


O-acvl 
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CH 3 


H 


Br 
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2-Amino-8-fluoroadenine 


Br 


O-arvl 
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CHi 


H 


Br 
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Br 
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v/ avjr 1 


CH 3 
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Br 
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Br 
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H 


Br 
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CH 3 


H 


Br 
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Br 
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W aLjl 


CH 3 
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. 6-N-acetvl adenine 
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Ul 
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H 
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Rr 

Dl 


O-acyl ! 


CH 3 


H 


Br 
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» 1 1 c* wi j 1 *j 1 1 u vi vv j iuj inv 
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Rr 

Dl 


O-acyl 
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6-N-acetvl-2-aminnadpninp 

VJ 1 ^ UWIYI X> CU 11 11 IVIflUliI J 11 Iv 


Rr 

LjI 


v'-dvy i 


CH 3 


H 


Br 


s 


6-N-acetvl-2-aiTiino-8-fliinrnadeninp 


Rr 


V l "Ovj'l 
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Rr 
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PI 
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CH 3 


H 


Br 


s 
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2-Fluorohypoxanthine 


H 


O-amino acid 


CH 3 


H 


Br 


s 


8-Fluorohypoxanthine 
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Cytosine 
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O-acyl 
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Adenine 
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O-acyl 
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Hypoxanthine 
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O-acyl 
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5-FIuorouracil 
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O-acyl 
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Br 


s 


8-Fluoroguanine 


H 


O-acyl 


CH 3 
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Br 


s 


5-Fluorocytosine 


H 


O-acyl 


CH 3 
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Br 


s 


8-Fluoroadenine 
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O-acyl 


CH 3 
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s 


2-Fluoroadenine 
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O-acyl 


CH 3 ; 


H 
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s 


2,8-Difluoroadenine 


H 


O-acyl 


CH 3 
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2-FIuorohypoxanthine 
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O-acyl 


CH 3 
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O-acyl 
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O-acyl 
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4-N-acetylcytosine 
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6-N-acetyladenine 


H 


O-acyl 


CH 3 


H 


Br 


s 
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O-acyl 
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R 7 


R 8 
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Base 


R ll> 
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CH 3 


H 


Br 
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6-N-acetyl-2-fluoroadenine 


H 


O-acyl 


CHj 


H 


Br 


s 


6-N-acetyl-2,8-difluoroadenine 


H 


O-acyl 


CH 3 


H 


Br 


s 


6-N-acetyl-2-aminoadenine 


H 


O-acyl 


CH 3 


H 


Br 


s 
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H 


O-aevl 


CH 3 


H 


Br 
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2-N-acetyIaminoadenine 
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O-acvl 


CH 3 


H 


Br 
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H 
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CH 3 


H 


CI 


s 


Uraci I 


F 


(i« ?5 m inn Q/»Irl 
W*alilIIlU dClU 
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r 


w-drnino aciQ 


CH 3 
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CI 
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Cvtosine 


F 


vj-omino aciQ 


CH3 


H 


CI 
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Adenine 


F 

r 
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CI 


s 


Hvnnxanth inp 

* \j yj\JJ\. ai ill 1 lilt* 


F 
r 
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s 
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•j ■ luui vui auu 


F 
r 
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H 
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F 
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ll.5iminr\ or>ifl 
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CH3 
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F 
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H 
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F 
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W'anilllU add 


CH3 


H 


CI 


s 


2-FluornafIpninp 


F 
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CH 3 


H 


CI 


s 


2 R-Diflunroadpninp 


F 
r 


U-dlTlinO aCIQ 


CH 3 


H 


CI 


s 


2-Fluorohvnoxanthine 


F 


M«9iti inr* 
vJ'dllHIlU dUlU 
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Y 
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O-amino acid 


Br 


s 


Adenine 


F 


O-amino acid 


CF 3 
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O-acyl 
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R* 
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O-amino acid 
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F 
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O-amino acid 
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8-FluoroQuaninp 


F 
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O-amino acid 
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p 
r 


O-acyl 


PF^ 


V_/-dJ 11 II lU dLIU 


Rr 

Dl 


C 
o 
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O-amino acid 


Br 


s 


fi-N-arptvladenine 


r 


OH 




O-amino acid 
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O-amino acid 


Br 


s 


4-N-a cerv 1 - S - fl 1 1 o rnr vtoQ i n p 


V 
r 


vJrl 




O-amino arid 


Br 


Q 
o 
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Ul 
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Rr 

Ul 
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Rr 

Ul 


C 
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p 


An 
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v^-allllilU av*lU 


Rr 
Dl 


Q 
O 


z-iN-aceiyiarnino-o-iiuoroauenine 


r 


AM 

UH 


PF<» 


U-aminO aClCJ 


Rr 

ul 


Q 

O 


z-iN-aceiyiamino-o-iiuoronypoxantnine 


r 


OH 


PFo 


fl-aminrk or* i/4 
vy-ailllllU aL/lU 


Rr 

Ul 


C 
o 


z-iN-acciyiaminonypoxaninine 


p 
r 


UH 


pf-, 


vy-aiTliniJ aClu 


Rr 

DT 


c 
o 


inymine 


br 


T T 

H 


PF-» 
^ r 3 


II Qminn oni/i 
w-aiHinU aLIU 


Rr 
DT 


c 
o 


Uracil 


or 


T T 

H 


pf, 


^~\_ofYi inn *ipi/i 


Rr 


Q 


gl t ion IMA 

vjuanine 


or 


H 




vJ-alll lllU dvlU 


Rr 
ul 


c 
o 


vyiosine 


or 


T I 

H 


PF, 


W-aJIllUU avlU 


Rr 

di 


o 


/Mjcninc 


tsr 


H 


PF, 


V_/-d.IIllIlU dLIU 


Rr 


c 
o 


riypoxanin ine 


DT 


T T 
H 


PF, 
^3 


U-oITIinO aClU 


Rr 
DI 


o 


j-riuorouracii 


J3r 


T T 

H 


PF, 


v/-al J1IIIU av>IU 


Rr 
Dl 


c 

Ij 


o-riuoroguanine 


or 


H 


PF, 
^3 


ll—nm i nrt o i ri 


Rr 
Dl 


c 
o 


j-r luorocyiosine 


or 


T_T 

H 


PF, 


11 orriinrx 

V^-aXTlinU aUlU 


Rr 

ul 


c 


o-riuoroaacnine 


t>r 


H 


^ r 3 


i^-arninu diiu 


Rr 

or 


c 


z-r luoroaaenine 


or 


TJ 

H 


PF, I 


fl_o.rw inft opirl 


Rr 

Dr 


c 


z, o-L/i iiuoroauen ine 


r>_ 

or 


TJ 

H 


PF, 


v/"*oxninu dL-iu 


Rr 

or 


c 


z-r luoronypoxanin ine 


r>r 


IT 

H 


PF, 


U'dlTl lnO awlU 


Rr 

or 


c 
o 


o-r luoronypoxanin ine 


Br 


TJ 

H 


PF, 


U'amino aClU 


Rr 
Ul 


Q 


z, o -ui ii uoronypoxantn ine 


Dw 

DT 


H 




u-amino aciu 


Rr 

or 


c 
o 


z-Aminoaaenine 


Br 


TJ 

H 


PF, 
^r3 


Vy-dlillilU awlu 


Rr 


0 
o 


z-/vmino-o-iiuoroauenine 


Br 


TJ 

H 


PF, 


vS-allllllU aVlU 


Rr 
Dl 


c 
o 


y _ A rn Ifl A V flllArAntmnvantnina 

z-/\mino-o-iiuoronypoxaninine 


dT 


H 


PF, 
^^3 


O-aminA aptrl 


Rr 

Ul 


c 
o 


z i n ony poxan i n i ne 


Br 


TJ 

H 


PF, 
wr3 


WallllllU adU 


Rr 

Dl 


c 
o 


0 _\T_!iAof\fl #yi i on ■ n a 

z -in -aceiy i gu an i ne 


Br 


TJ 

H 


PF* 


O-aminA apid 


Rr 

Ul 


Q 

i3 


*r-iN-awciyiv^yiu!>ine 


ui 


TJ 

M 


CFi 


O-amino apid 


Rr 

Ul 


Q 

o 


v/-l>-awCiyiaUCllinC 


Rr 
Dl 


II 
n 


v>r3 


O-amino arid 


Br 

Ul 


s 


J — ^J— a PPtvl - 8— fl i l Ar aoi i a r\ i n p 
^ o^Cljf 1-O-llUV/lUgUaillJlC 


Rr 
Dl 


IT 

M 


CFt 


O-arnino acid 


Br 


s 


4-N-a cptvl - ^ -fl i inriV vtnc i n p 


Rr 

Dl 


n 


CFi 


O-amino acid 

W UlillllV/ UVIU 


Br 


s 


^-N-apptvl-^-fliinrAaHpninp 


Rr 

Dl 


XI 


CF* 


O-amino acid 


Br 


s 


^-7sJ-arptvl-'7 R-Hi flnnrnarlpninp 
Vi-l^-<l^Clj|-i,0-UIIIUUIUaUCIlIIlC 


Rr 
Dl 


14 

n 


CFi 


O-amino acid 


Br 


s 


fi-N-acptvl-9-am in Aadpninp 


Rr 

Dl 


14 
n 


CFi 


O-amino acid 

CU 1111 IIS uwlU 


Br 

Ul 


s 


r*-M-a ppt vl • 0 -a m i n a- ft - fl 1 1 a rl pn i n p 
v 1 >"awCiy l-^-ttllIIIIVJ-0-llUUI UaUCIlHIC 


Rr 
Dl 


u 
n 


CFj 


O-amino acid 


Br 


s 


2-N-acetylaminoadenine 


Br 


H 


CF 3 


O-amino acid 


Br 


s 


2-N-acetyIamino-8-fluoroadenine 


Br 
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We claim. 

1. A compound of Formula (I), or a pharmaceutically acceptable salt thereof, of the 
formula: 



Y 




5 (I) 
wherein: 

R l , R 2 and R 3 are independently H, phosphate or a stabilized phosphate; straight chained, 
branched or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyI; CO- 
substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted 
10 with one or more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino 
acid; an amino acid residue; a carbohydrate; a peptide; cholesterol; .or a pharmaceutically 
acceptable leaving group which when administered in vivo is capable of providing a 
compound wherein R 1 , R 2 and/or R 3 is independently H or phosphate; 

wherein at least one of R 2 and R 3 is not hydrogen; 

15 Y is hydrogen, bromo, chloro, fluoro, iodo, OH, OR 4 , NH, NHR 5 , NR 4 R 5 , SH and SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OH, OR 4 , NH, NHR 5 , NR 4 R 5 , SH and SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl, or alkyl. 

20 

2. A compound of Formula II, or a pharmaceutically acceptable salt of the 
formula: 
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Y 




(II) 

wherein: 

R\ R 2 and R 3 are independently H, phosphate or a stabilized phosphate; straight chained, 
5 branched or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyI; CO-aryloxyalkyl; CO- 
substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted 
with one or more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino 
acid; an amino acid residue; a carbohydrate; a peptide; cholesterol; or a pharmaceutical^ 
acceptable leaving group which when administered in vivo is capable of providing a 
1 0 compound wherein R 1 , R 2 and/or R 3 is independently H or phosphate; 

wherein at least one of R 2 and R 3 is not hydrogen; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
15 OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl, or alkyl. 

3. A compound of Formula III, or a pharmaceutical ly acceptable salt thereof: 
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Y 




wherein: 

R 1 , R 2 and R 3 are independently H, phosphate or a stabilized phosphate; straight chained, 
branched or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyl; CO- 
substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted 
with one or more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino 
acid; an amino acid residue; a carbohydrate; a peptide; cholesterol; or a pharmaceutical ly 
acceptable leaving group which when administered in vivo is capable of providing a 
compound wherein R 1 , R 2 and/or R 3 is independently H or phosphate; 

wherein at least one of R 2 and R 3 is not hydrogen; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl, or alkyl. 

4. A compound of Formula IV, or a pharmaceutical ly acceptable salt or prodrug 
thereof: - 
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Y 




(IV) 

wherein: 

R 1 , R 2 and R 3 are independently H, phosphate or a stabilized phosphate; straight chained, 
branched or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyl; CO- 
substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted 
with one or more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino 
acid; an amino acid residue; a carbohydrate; a peptide; cholesterol; or a pharmaceutical^ 
acceptable leaving group which when administered in vivo is capable of providing a 
compound wherein R 1 , R 2 and/or R 3 is independently H or phosphate; 

wherein at least one of R 2 and R 3 is not hydrogen; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, CO- 
alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR^R 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl, or alkyl. 

5. A compound of Formula V, or a pharmaceutical^ acceptable salt or prodrug 
thereof: 
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Y 




(V) 

wherein: 

R\ R 2 and R 3 are independently H, phosphate or a stabilized phosphate; straight chained, 
5 branched or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyI; CO-aryloxyalkyl; CO- 
substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted 
with one or more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino 
acid; an amino acid residue; a carbohydrate; a peptide; cholesterol; or a pharmaceutical ly 
acceptable leaving group which when administered in vivo is capable of providing a 
10 compound wherein R 1 , R 2 and/or R 3 is independently H or phosphate; 

wherein at least one of R 2 and R 3 is not hydrogen; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, CO- 
alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR^R 5 or SR S ; and 

15 R 4 and R 5 are independently hydrogen, acyl, or alkyl. 

6. A compound of Formula VI or a pharmaceutical ly acceptable salt or prodrug 
thereof: 
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Y 




r'o. 




OR 2 OR 3 



(VI) 



wherein: 



R 1 , R 2 and R 3 are independently H, phosphate or a stabilized phosphate; straight chained, 
branched or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyl; CO- 
substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted 
with one or more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino 
acid; an amino acid residue; a carbohydrate; a peptide; cholesterol; or a pharmaceutical^ 
acceptable leaving group which when administered in vivo is capable of providing a 
compound wherein R 1 , R 2 and/or R 3 is independently H or phosphate; 

wherein at least one of R 2 and R 3 is not hydrogen; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, CO- 
alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

7. A compound selected from Formulas VII and VIII, or a pharmaceutical^ 
acceptable salt or prodrug thereof: 



Base 



Base 




(VII) 



(VIII) 
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wherein: 

Base is a purine or pyrimidine base; 

R 1 , R 2 and R 3 are independently H, phosphate or a stabilized phosphate; straight chained, 
branched or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyl; CO- 
substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted 
with one or more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino 
acid; an amino acid residue; a carbohydrate; a peptide; cholesterol; or a pharmaceutical^ 
acceptable leaving group which when administered in vivo is capable of providing a 
compound wherein R 1 , R 2 and/or R 3 is independently H or phosphate; 

wherein R 2 is not hydrogen; 

R 6 is alkyl, CH 3 , CF 3 , azido, cyano, alkenyl, alkynyl, Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), - 
C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(aikyl), -0(lower alkyl), -O(alkenyl), CF 3 , 
chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, - 
N(acyl) 2 ; and 

XisO, S, S0 2 orCH 2 . 

8. A compound of Formulas IX and X, or a pharmaceutical^ acceptable salt: 



wherein: 

Base is a purine or pyrimidine base; 

R 1 , R 2 and R 3 are independently H, phosphate or a stabilized phosphate; straight chained, 
branched or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyl; CO- 
substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted 
with one or more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino 
acid; an amino acid residue; a carbohydrate; a peptide; cholesterol; or a pharmaceutical ly 




(IX) 



(X) 
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acceptable leaving group which when administered in vivo is capable of providing a 
compound wherein R 1 , R 2 and/or R 3 is independently H or phosphate; 

wherein R 2 is not hydrogen; 

R 6 is alkyl, CH 3 , CF 3 , azido, cyano, alkenyl, alkynyl, Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), - 
C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , 
chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , - 
N(acyl) 2 ; and 

R 7 is hydrogen, OR 3 , hydroxy, alkyl, azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), 
-C(0)0(lower alkyl), -O(acyl), -O(lower acyl), -O(alkyl), -0(lower alkyl), -0(alkenyl), 
chlorine, bromine, iodine, NO2, NH2, -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , - 
N(acyl) 2 ; and 

XisO, S, S0 2 orCH 2 . 

9. A compound selected from Formulas XI and XII, or a pharmaceutical ly 
acceptable salt thereof: 




(XI) (XII) 

wherein: 

Base is a purine or pyrimidine base; 

R 1 , R 2 and R 3 are independently H, phosphate or a stabilized phosphate; straight chained, 
branched or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyl; CO- 
substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted 
with one or more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino 
acid; an amino acid residue; a carbohydrate; a peptide; cholesterol; or a pharmaceutical ly 
acceptable leaving group which when administered in vivo is capable of providing a 
compound wherein R 1 , R 2 and/or R 3 is independently H or phosphate; 

wherein R 2 is not hydrogen; 
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R 6 is alkyl, CH 3 , CF 3 , azido, cyano, alkenyl, alkynyl, Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), - 
C(0)0(lower alkyl), -O(acyl), -0(!ower acyl), -O(alkyl), -O(lower alkyl), -O(alkenyl), CF 3 , 
chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , - 
N(acyl)2; and 

5 XisO,S,S0 2 orCH 2 . 

10. A compound of Formula XIII, or a pharmaceutical acceptable salt thereof: 




(XIII) 

10 wherein: 

Base is a purine or pyrimidine base; 

R 1 , R 2 and R 3 are independently H, phosphate or a stabilized phosphate; straight chained, 
branched or cyclic alkyl; acyl; CO-alkyl; CO-aryl; CO-alkoxyalkyl; CO-aryloxyalkyl; CO- 
substituted aryl; sulfonate ester; benzyl, wherein the phenyl group is optionally substituted 
15 with one or more substituents; alkylsulfonyl; arylsulfonyl; aralkylsulfonyl; a lipid; an amino 
acid; an amino acid residue; a carbohydrate; a peptide; cholesterol; or a pharmaceutical^ 
acceptable leaving group which when administered in vivo is capable of providing a 
compound wherein R 1 , R 2 and/or R 3 is independently H or phosphate; 

R 6 is alkyl, CH 3 , CF 3 , azido, cyano, alkenyl, alkynyl, Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), - 
20 C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , 
chloro, bromo, fluoro, iodo, NO^ NH 2 , -NH(Iower alkyl), -NH(acyl), -N(lower alkylfe, - 
NCacyl),; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl, azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -O(lower acyl), -O(alkyl), -0(Iower 
25 alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(Iower alkyl) 2 , -Ntacyl^; 
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wherein at least one of R 7 and R 9 is OR 2 , wherein each R 2 is independently phosphate or 
stabilized phosphate; straight chained, branched or cyclic alkyl; acyl; CO-alkyl, CO-aryl, CO- 
alkoxyalkyl, CO-aryloxyalkyl, CO-substituted aryl, sulfonate ester, wherein the phenyl group 
is optionally substituted with one or more substituents; alkylsulfonyl, arylsulfonyl, 
aralkylsulfonyl, a lipid; an amino acid; and amino acid residue, a carbohydrate; a peptide; 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 2 is H or phosphate; 

R 8 and R 10 are independently H, alkyl, chlorine, bromine or iodine; 

alternatively, R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form a pi bond; and 

Xis O, S, S0 2 or CH 2 . 

11. A method for the treatment of a host infected with a Flaviviridae virus, 
comprising administering an effective treatment amount of a compound or a 
pharmaceutically acceptable salt thereof as claimed in any one of claims 1-10. 

12. The method of claim 1 1, wherein the virus is hepatitis C. 

13. The method of claim 1 1, wherein the compound or pharmaceutically 
acceptable salt thereof, is administered in combination or alternation with a second anti-viral 
agent. 

14. The method of claim 13 wherein the second anti-viral agent is selected from 
the group consisting of an interferon, a ribavirin, an interleukin, a NS3 protease inhibitor, a 
cysteine protease inhibitor, a phenan-threnequinone, a thiazolidine derivative, a thiazolidine, 
a benzanilide, a phenan-threnequinone, a helicase inhibitor, a polymerase inhibitor, a 
nucleotide analogue, a gliotoxin, a cerulenin, an antisense phosphorothioate 
oligodeoxynucleotide, an inhibitor of IRES-dependent translation, and a ribozyme. 

15. The method of claim 14, wherein the second ant-viral-agent is an interferon. 

16. The method of claim 15, wherein the second agent is selected from the group 
consisting of pegylated interferon alpha 2a, interferon alphacon-l, natural interferon, 
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albuferon, interferon beta-la, omega interferon, interferon alpha, interferon gamma, 
interferon tau, interferon delta and interferon gamma- lb. 

1 7. The method of claim 1 1, wherein the compound or pharmaceutically 
acceptable salt thereof, is in the form of a dosage unit. 

1 8. The method of claim 1 7, wherein the dosage unit contains 50 to 1000 mg or 
0.1 to 50 mg of the compound. 

1 9. The method of claim 1 7, wherein the dosage unit is a tablet or capsule. 

20. The method of claim 1 1, wherein the host is a human. 

21. The method of claim 1 1, wherein the wherein the compound or 
pharmaceutically acceptable salt thereof, is in substantially pure form. 

22. The method of claim 1 1, wherein the compound or stereoisomeric or 
tautomeric form thereof, or pharmaceutically acceptable salt thereof, is at least 90% by 
weight of the P-D-isomer. 

23. The method of claim 1 1, wherein the compound or stereoisomeric or 
tautomeric form thereof, or pharmaceutically acceptable salt thereof, is at least 95% by 
weight of the P-D-isomer. 

24. The method of claim 1 1, wherein the compound is in the form of a 
pharmaceutically acceptable salt selected from the group consisting of a tosylate, 
methanesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate, ascorate, a- 
ketoglutarate, a-glycerophosphate, formate, fumarate, propionate, glycolate, lactate, pyruvate, 
oxalate, maleate, salicylate, sulfate, nitrate, bicarbonate, carbonate salts, hydrobromate, 
hydrochloride, di-hydrochloride, and phosphoric acid salt. 

25. The method of claim 24, wherein the pharmaceutically acceptable salt is a 
hydrochloride salt. 
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26. A pharmaceutical composition comprising a compound of any of claims 1 to 
1 0, or a pharmaceutical^ acceptable salt thereof. 

27. The pharmaceutical composition of claim 26, further comprising a 
pharmaceutical^ acceptable carrier, diluent or excipient. 

28. The pharmaceutical composition of claim 26 comprising an effective amount 
of the compound or a pharmaceutical^ acceptable salt thereof, for the treatment of a host 
infected with a Flaviviridae virus. 

29. The composition of claim 28, wherein the Flaviviridae virus is hepatitis C. 

30. The pharmaceutical composition of claim 26, wherein the compound or a 
pharmaceutical^ acceptable salt thereof, is in the form of a dosage unit. 

31. The composition of claim 30, wherein the dosage unit contains 50 to 1000 mg 
or 0.1 to 50 mg of the compound. 

32. The composition of claim 30, wherein said dosage unit is a tablet or capsule. 

33. The pharmaceutical composition of claim 26, further comprising a second 
anti-viral agent. 

34. The pharmaceutical composition of claim 33, wherein the second anti-viral 
agent is selected from the group consisting of an interferon, a ribavirin, an interleukin, a NS3 
protease inhibitor, a cysteine protease inhibitor, a phenan-threnequinone, a thiazolidine 
derivative, a thiazolidine, a benzanilide, a phenan-threnequinone, a helicase inhibitor, a 
polymerase inhibitor, a nucleotide analogue, a gliotoxin, a cerulenin, an antisense 
phosphorothioate oligodeoxynucleotide, an inhibitor of IRES-dependent translation, and a 
ribozyme. 
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35. The pharmaceutical composition of claim 34, wherein the second anti-viral 
agent is an interferon. 

36. The pharmaceutical composition of claim 35, wherein the second agent is 
selected from the group consisting of pegylated interferon alpha 2a, interferon alphacon-1, 
natural interferon, albuferon, interferon beta- la, omega interferon, interferon alpha, interferon 
gamma, interferon tau, interferon delta and interferon gamma- lb. 

37. The pharmaceutical composition of claim 26, or pharmaceutical^ acceptable 
salt thereof, is in substantially pure form. 

38. The pharmaceutical composition of claim 26, wherein the compound or 
pharmaceutical^ acceptable salt thereof; is at least 90% by weight of the (J-D-isomer. 

39. The pharmaceutical composition of claim 26, wherein the compound or 
pharmaceutical^ acceptable salt thereof; is at least 95% by weight of the p-D-isomer. 

40. The pharmaceutical composition of claim 26, further comprising a 
pharmaceutical^ acceptable carrier suitable for oral, parenteral, inhalant or intravenous 
delivery. 

41. The pharmaceutical composition of claim 26, wherein the compound is in the 
form of a pharmaceutical ly acceptable salt selected from the group consisting of a tosylate, 
methanesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate, ascorate, a- 
ketoglutarate, a-glycerophosphate, formate, fiimarate, propionate, glycolate, lactate, pyruvate, 
oxalate, maleate, salicylate, sulfate, nitrate, bicarbonate, carbonate salts, hydrobromate, a 
hydrochloride, a di-hydrochloride, and phosphoric acid salt. 

42. The pharmaceutical composition of claim 41, wherein the pharmaceutical^ 
acceptable salt is a hydrochloride salt. 

43. A compound or a pharmaceutical^ acceptable salt thereof, of any of claims 1 
to 10, for use in the treatment of a host infected with a FlavMridae virus. 
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44. The compound of claim 43, wherein the virus is hepatitis C. 



45. The compound of claim 43, wherein the host is a human. 



46. The use of a compound or a pharmaceutical^ acceptable salt thereof, of any of 
claims 1 to 10 in the manufacture of a medicament for the treatment of a host infected with a 
Flaviviridae virus. 



47. The use of claim 46, wherein the virus is hepatitis C. 



48. The use of claim 46, wherein the host is a human. 
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Figure 1: Chemical Structures of Illustrative Nucleosides 
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Figure 2 
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Figure 3 
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Figure 7 
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Figure 8 
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Figure 9 
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Figure 12 




12 34 56 7 8 9 10 11 12 



Lane# 

I- 2 
3-4 
5-6 
7-8 
9-10 

II- 12 



template 

(-21) 

(-21)-7G 

(-21)-9G 

(-21)-6C/7G 

(-21)-6C/9G 

(-21)-6C/15G 



3' CAUAUGCUCUUAAUCUUUUCC 
3' CAUAUGGUCUUAAUCUUUUCC 
3' CAUAUGCUGUUAAUCUUUUCC 
3* CAUAUCGUCUUAAUCUUUUCC 
3' CAUAUCCUGUUAAUCUUUUCC 
3* CAUAUCCUCUUAAUGUUUUCC 



12/22 



WO 2004/003000 



PCT/IB2003/003901 



Figure 13 
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Figure 14 
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Figure 15 
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Figure 16 
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Figure 17 
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Figure 18 
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Figure 21 
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Figure 22 
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